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1 INTRODUCTION : i

This Limited Site Characterization Report has been prepared to address an underground 

storage tank (UST) release at the Washington National Guard (WNG) facility located at 326 

Division Street in Toppenish, Washington. The location of the site is shown in Figure 1. The 

release consisted of an unknown quantity of heating oil that was stored in a 500 gallon steel UST 

on site.

1.1 Purpose

The purpose of this study is to assess the extent of the contamination resulting from the 

heating oil leak, estimate the extent of free hydrocarbon product and identify the potential for 

impacts to area groundwater. Recommendations for additional investigative actions and remedial 
measures are included under separate cover titled Proposed Additional Site Characterization and 

Interim Product Recovery Mp^as^ires. Washington National Guard Facility. Toppenish. 
Washington.

1.2 Background

In April 1992, die National Guard contacted Burlington Environmental Inc. (Burlington 

Environmental) to remove five USTs from the Toppenish facility. The excavated areas and 

former tank locations are shown in Figure 2. During UST removal, discolored soils were 

encountered adjacent to Tank No. T2-E and extended to Tank T2-C (see Figure 2). One sample 

from these soils adjacent to Tank No. T2-E and one sample from under Tank No. T2-C were 

obtained. The samples were analyzed for total petroleum hydrocarbons (TPH), benzene, 
toluene, ethylbenzene, total xylenes (BTEX), and priority pollutant metals (PPM). Only TPH 

(diesel-range) was detected above detection limits at 5,900 parts per million (ppm) and 2,600 

ppm, at Tanks T2-E and T2-C, respectively. WNG informed Burlington Environmental

9/92/b39;1780.rpt(6121)
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that Tank No. T2-E (500-gallon capacity) was used for heating oil storage and Tank No. T2-C 

(3000-gallon capacity) was used for unleaded fuel storage. After removal, the tanks were 

visually inspected. Tank No. T2-E was observed to have a hole approximately ?4-inch in 

diameter on one end of the tank.
In order to remove all impacted soil above the groundwater (approximately 11 feet below 

the existing grade), 250 cubic yards of soil were excavated and removed from the site. Soil 
samples from the excavation sidewalls were analyzed for TPH. Contamination was not detected. 
However, an oil sheen was noted on the groundwater surface.

1.3 Regulatory Setting

Since the facility is located on Indian land, a release from a UST is regulated by the U.S. 
Environmental Protection Agency (USEPA). The Washington State Department of Ecology 

(Ecology) and USEPA were notified of the release on May 20, 1992. USEPA subsequently 

directed WNG and Burlington Environmental to adhere to the Ecology requirements and 

procedures. Therefore, this investigation was conducted as an independent remedial action in 

accordance to the Washington State Model Toxics Control Act (MTCA), WAC 173-340. The 

USEPA was consulted by Burlington Environmental so that the planning and execution of this 

investigation met their approval.

9/92/b39:1780.rpt(6121)
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SITE CHARACTERIZATION

2.1 Regional Geology and Hydrology

The site is located within the eastern portion of Toppenish Creek Basin (TC Basin) in 

South-Central Washington (see Figure 3). The TC Basin is bounded by the Toppenish ridge to 

the south, the Cascade Range to the west, and the Ahtanum Ridge to the north and east. The 

basin comprises a drainage area of approximately 627 square miles, and ranges in elevation from 

5100 feet at the western drainage divide to 750 feet on the eastern valley floor along the Yakima 

River.
The TC Basin contains four principal hydrostratigraphic units: 1) deep basalt, 2) primary 

basalt, 3) confmed old valley fill and basalt, and 4) young valley fill (Skrivan, 1987). The deep 

and primary basalt units are a layered sequence that has a minimum thickness of 2000 feet and 

underlies the entire TC Basin. The old valley fill consists of partially consolidated gravels, 
sands, silts and clays of the Ellensburg formation of Miocene Age. This unit is thought to attain 

a maximum thickness of 1000 feet in the east-central part of the TC basin. The young valley 

fill unit is confined to the eastern third of the TC Basin. This unit, which includes recent 
alluvium and the upper part of the Ellensburg formation, consists of gravel, cemented gravel, 
sand and silt, and attains a maximum thickness of 500 feet west of Toppenish in the Wapato 

area.

2.2 Site Geology and Hydrology

The upper stratigraphic unit at the site consists of unconsolidated gravels, sands and silts 

with minor clay. These recent alluvial sediments comprise the upper part of the young valley 

aquifer.

9/92/b39:1780.rpt(6121)
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Groundwater at the site occurs at a depth of approximately 11 feet below grade in the 

seven monitoring wells installed. Relative groundwater elevations measured in these wells 

indicate a south to southeast groundwater flow direction across the site with an average gradient 

of .001 feet/feet.

2.3 Subsurface Exploration

2.3.1 Drilling and Soil Sampling

Seven monitoring weUs were installed on the site at the locations shown in Figure 4. 
All drilling was completed with a Dietrich D-50 drill rig using 414-inch inside-diameter hollow- 
stem augers. A Burlington Environmental field geologist logged the borings and classified the 

soil samples in accordance with American Standard Testing Method (ASTM) D-2488-84, 
"Standard Practice for Description and Identification of Soils" (Visual-Manual Method). The 

detailed boring logs are presented in Appendix A. Wells MW-1, MW-2 and MW-3 were 

installed at the proposed locations indicated in the original Field Sampling and Analysis Plan. 
After installation, each well was diecked for the presence of light non-aqueous phase liquid 

(LNAPL). Due to the presence of LNAPL or a hydrocarbon sheen in aU three wells, MW-4 

was drilled farther downgradient than initially planned. An upgradient well (MW-7) and two 

additional downgradient wells (MW-5, MW-6) were approved by WNG at this time.
Soil samples were obtained from immediately above the water table in each well utilizing 

the approved techniques and equipment specified in the Standard Penetration Test (ASTM-1586- 
84) and Burlington Environmental standard operating procedures. The Standard Penetration Test 
(SPT) includes driving a two or three inch outside diameter split-barrel sampler ahead of

9/92/b39:1780.rpt(6121)
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the auger through undisturbed soils by dropping a 140-pound hammer falling a vertical distance 

of 30 inches. Typically, each sample was obtained by 18 to 24 inches of penetration and the 

number of blows for each six-inch increment recorded. The recorded blow counts are shown 

on the boring logs. Additional description of the drilling, sampling and well installation 

procedures are included in Appendix B.
A portion of each soil sample was collected in a laboratory-prepared sample jar for 

laboratory analysis. The remainder of the sample was used for visual classification and for field 

screening. The field screening consisted of examining each sample for the presence of organic 

vapors using a photoionization detector (PID). The field screening does not provide quantitative 

data. However, it is an effective tool in determining the relative level of contamination.

2.3.2 Well Construction and Sampling

All monitoring wells were constructed using 2" diameter flush-threaded, schedule-40 

PVC casing and well screens. The bottom 10 feet of each casing string consisted of factory- 

slotted (0.010-inch slots) well screen. Above the screen section, blank casing was installed to 

the top of the well at the ground surface. The screen length was chosen so that the presence of 

LNAPL could be detected in each monitoring well. Each well was completed with a filter pack 

consisting of 10-20 Colorado silica sand. All wells were installed with flush-mounted protective 

casings. Well completion information detailing the construction specifications of the seven 

monitoring wells is included in the Well Completion Reports, Appendix C.
Following the well construction, the wells were surveyed for location relative to each 

other and the surrounding buildings, and for elevation relative to an arbitrarily assigned bench 

mark. The bench mark was chosen on the northwest comer of the concrete pad approximately 

45 feet north of well MW-6, and was assigned an elevation of 100.00 feet. The location of the

9/92/b39:1780.rpt(6121)



bench mark is shown on Figure 4. All other elevations noted on figures, tables and borings logs 

within this report are referenced relative to this bench mark.
After construction, each of the wells was checked for the presence of LNAPL using an 

electronic oil/water interface probe. LNAPL was detected in wells MW-1, MW-2 and MW-3. 
Well MW-3 had approximately 0.01 inches of LNAPL. Wells MW-1 and MW-2 had LNAPL 

accumulations estimated to be less than 0.01 inches thick (i.e. a hydrocarbon sheen).
Water levels were recorded in all wells at this time. The depth to water in each well was 

then corrected to relative elevation using the established on-site datum. A summary of ground 

water elevation and survey data is presented in Table 1. Contouring of the water elevations 

indicates a south to southeast groundwater flow direction at the time of measurement, with a 

gradient of 0.001. The interpreted groundwater surface contour map is shown in Figure 5.
Wells MW-4, -5, -6 and -7 were developed using a hand rod pump. Wells MW-1, MW- 

2 and MW-3 were not developed due the presence of LNAPL. Well development is a process 

of cleaning the well filter pack and screen to increase the efficiency of the well and to reduce 

the potential effects of drilling on the water chemistry. During the drilling process, clay and silt 
can smear along the walls of the borehole and reduce permeability in this area. Standard 

Burlington Environmental protocol dictates that a minimum of three well volumes be purged and 

field parameters (pH, temperature and conductivity) stabilize prior to sampling. For wells MW- 

5, MW-6 and MW-7, a volume of 35 gallons was developed in order to adequately prepare the 

wells for sampling. WeU MW-7 required an additional 5 gallons to be purged due to the 

presence of excess turbidity in the water after three well volumes had been removed.
Groundwater samples were collected from wells MW-4, -5, -6 and -7 immediately 

following development and were submitted to the Sound Analytical Laboratories for analysis. 
The analytical parameters included TPH by Washington state Method WTPH-D, BTEX by 

USEPA Method 8020, total lead by USEPA Method 6010 or 7421, and dissolved lead by 

USEPA Method 7421. Samples collected for dissolved lead were field filtered through a 0.45 

micron filter.

9/92/b39:1780.rpt(6121)



Table 1

SUMMARY OF SURVEY DATA AND GROUNDWATER ELEVATIONS

Monitoring Well 
No.

Top of Riser 
Elevation*

Depth to 
Water

Groundwater
Elevation

Time** Notes

MW-1 99.20 10.23 88.97 7:05 Free product 
(approximately .01 foot)

MW-2 99.21 10.23 88.93 7:10 Sheen, odor

MW-3 99.79 10.88 88.91 6:55 Sheen, odor

MW-4 98.73 9.85 88.38 7:18 —

MW-5 98.63 9.76 88.87 7:20 —

MW-6 99.55 10.67 88.88 7:25 —

MW-7 99.30 10.33 88.97 7:40 Odor

* Datum established on site at the concrete pad approximately 45 feet north of well MW-6. Assigned an 
arbitrary elevation of 100.00 feet.

** All groundwater elevations recorded on 8/13/92.

9/92/b39:1780.rpt(6121)
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2.3.3 Analytical Results

The results from the soil and groundwater sampling activities are presented below. In 

addition, the laboratory analytical report and an analytical data review are included in 

Appendices D and E, respectively. The Chain of Custody documentation is included in 

Appendix F.

2.3.3.1 Soil

The soils encountered during drilling consisted of silts, sands and gravels. In general, 
the interval from the surface to a depth of five to eight feet was characterized by clayey to sandy 

silts and fine sands. Below this to the depth drilled, approximately 20 feet, soils consisted of 

fine to coarse gravel with sand and traces of silt. The boring logs included in Appendix A detail 
the specific stratigraphic variations encountered in each well.

Qualitative FED readings were obtained from cuttings on the auger flights and from the 

soil samples. The only positive PID readings were from well MW-3, with a maximum of 35 

units from the augers at a depth of 16 feet. Visible contamination in the form of an oily coating 

was observed in the soil sample from MW-3. Laboratory analysis of this sample confirmed the 

presence of TPH in excess of the MTCA cleanup standard of 200 ppm. The TPH contamination 

in the soil sample from MW-3 likely results from heating oU which leaked from Tank T2-E and 

mounded on the groundwater surface. The presence of free hydrocarbon product in this well 
was subsequently confirmed using an oil/water interface probe.

The soil samples collected from MW-1, -2, -4, -5, -6 and -7 revealed limited qualitative 

or visual evidence of contamination. Analytical testing of soil samples from these wells 

indicated that TPH levels were below the MTCA cleanup standard of 200 ppm.

9/92/b39:1780.rpt(6121)



Soil samples collected from the monitoring wells were also analyzed for lead. All 
samples contained lead concentrations well below the MTCA cleanup standard of 250 ppm. A 

summary of the soil analytical results is presented in Tables 2 and 3.

2.3.3.2 Groundwater

Groundwater was encountered in all seven of the borings completed on the site at an 

average depth of 11 feet below grade. LNAPL was detected in wells MW-1, MW-2 and MW-3. 
Thickness of the LNAPL was 0.01 feet or less in all three wells. No LNAPLs were detected 

in wells MW-4, -5, -6 or -7.
Groundwater samples were collected from MW-4, -5, -6 and -7 and analyzed for TPH, 

BTEX, total lead (unfiltered) and dissolved lead (filtered). TPH was below MTCA cleanup 

standards in weUs MW-4, MW-6, and MW-7. A TPH level of 1.0 ppm, which equals the 

MTCA cleanup standard, was recorded for the water sample from MW-5. The results of the 

groundwater analyses are shown in Tables 4 through 7.
BTEX compounds at levels above the laboratory detection limits of 0.001 ppm were not 

recorded in any of the samples analyzed. The 0.001 ppm detection limit is well below the 

MTCA cleanup standard for benzene (0.005 ppm), toluene (0.040 ppm), ethylbenzene (0.030 

ppm) and xylene (0.020 ppm).
Levels of dissolved lead were below the MTCA cleanup standard of 0.005 ppm in all 

filtered groundwater samples analyzed. Total lead levels from unfiltered samples ranged from 

0.012 ppm (MW-7) to 0.290 ppm (MW-5). All of these unfiltered samples exceeded the MTCA 

groundwater standard of 0.005 ppm for lead. It is important to note that all unfiltered samples 

had residual turbidity. This turbidity consists of finely suspended particulate matter which may 

have contained quantities of lead sufficient to raise the total lead levels above cleanup standards. 
The relatively lower levels of lead recorded in water from MW-7 may result from the fact that 
this well was rqx)rtedly purged to lower turbidity levels than the other wells.

9/92/b39:1780.rpt(6121)



Table 2

TOTAL PETROLEUM HYDROCARBONS (TPH) 
WASHINGTON STATE METHOD WTPH-D 

SOIL SAMPLE RESULTS SUMMARY

Burlington I.D. 
No.

Sample Depth (feet) ----- 1Monitoring Well Date Lab I.D. No. Top Bottom TPH (mg/kg)

MW-1 8/11/92 MWl-Sl 26374-13 9.5 11.5 12

MW-2 8/11/92 MW2-S1 26374-14 9.5 10.8 24

MW-3 8/11/92 MW3-S1 26374-15 10 11.5 9,900
MW-4 8/12/92 MW4-S1 26374-16 8.5 10.5 26
MW-5 8/12/92 MW5-S1 26374-17 8 10 57
MW-6 8/12/92 MW6-S1 26374-18 8.5 10.5 15
MW-7 8/12/92 MW7-S1 26374-19 9 11 29

b39:1780.tbl



Table 3

TOTAL LEAD 
USEPA METHOD 6010 

SOIL SAMPLE RESULTS SUMMARY

b39:1780.tbl

Burlington I.D. 
No.

Sample Depth (feet) 1
MonitorinK Well Date Ub I.D. No. Top Bottom Lead (mg/kg)

MW-1 8/11/92 MW1-S2 26374-20 9.5 11.5 11

MW-2 8/11/92 MW2-S2 26374-21 9.5 10.8 9.2

MW-3 8/11/92 MW3-S2 26374-22 9.5 11.5 7.4

MW^ 8/12/92 MW4-S2 26374-23 8.5 10.5 8.7
MW-5 8/12/92 MW5-S2 26374-24 8 10 9.0
MW-6 8/12/92 MW6-S2 26374-25 8.5 10.5 7.9
MW-7 8/12/92 MW7-S2 26374-26 9 11 8.7

pm



Table 4

TOTAL PETROLEUM HYDROCARBON (TPH) 
WASHINGTON STATE METHOD WTPH-D 

WATER SAMPLE RESULTS SUMMARY

Monitormi? Well Date
Burlington I.D. 

No. Lab I.D. No. TPH (mg/kg)

MW^ 8/13/92 MW4-W1 26374-1 .79

MW-5 8/13/92 MW5-W1 26374-2 1.0

MW-6 8/13/92 MW6-W1 26374-3 .62

MW-7 8/13/92 MW7-W1 26374-4 .62

b39:1780.tbl
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Table 5

BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENE (BTEX)
USEPA METHOD 8020 

WATER SAMPLE RESULTS SUMMARY

>>

b39:1780.tbl

Monitoring Well Date
Burlington I.D.

No. Ub I D. No.
Benzene
(mg/f)

Toluene
(mg/£)

Ethylbenzene
(mg/£)

Xylene
mg/f)

MW-4 8/13/92 MW4-W2A, B 26374-5 <0.001 <0.001 <0.001 <0.001

MW-5 8/13/92 MWS-W2A, B 26374-6 <0.001 <0.001 <0.001 <0.001

MW-6 8/13/92 MW6-W2A, B 26374-7 <0.001 <0.001 <0.001 <0.001

MW-7 8/13/92 MW7-W2A, B 26374-8 <0.001 <0.001 <0.001 <0.001



. , Table 6 

TOTAL LEAD
USEPA METHOD 6010 OR 7421 

WATER SAMPLE RESULTS SUMMARY

Monitorin? Well Date
Burlington I.D.

No. Lab I.D. No. Lead (mg/£)

MW-4 8/13/92 MW4-W3 26374-9 0.10

MW-5 8/13/92 MW5-W3 26374-10 0.29

MW-6 8/13/92 MW6-W3 26374-11 0.13

MW-7 8/13/92 MW7-W3 26374-12 0.012*

♦Method 7421

b39;1780.tbl



Table?

DISSOLVED LEAD 
USEPA METHOD 7421 

WATER SAMPLE RESULTS SUMMARY

Monitoring Well Date
Burlington I.D. 

No. Lab I.D. No. Lead (me/i)

MW-4 8/13/92 MW4-W4 26374-27 <0.005

MW-5 8/13/92 MW5-W4 26374-28 <0.005

MW-6 8/13/92 MW6-W4 26374-29 <0.005

MW-7 8/13/92 MW7-W4 26374-30 <0.005

b39:1780.tbl



3 SUMMARY OF FINDINGS

The sampling and observations made at the time of the UST removal, and the subsequent 
soil and groundwater sampling completed during the Limited Site Characterization investigation, 
indicate that a leak of heating oil from Tank T2-E has impacted the soils and groundwater at the 

site. Soil contaminated by downward vertical migration of heating oil appears to have been 

removed during the tank excavation process. One soil sample, collected from MW-3, exceeded 

MTCA cleanup standards for TPH. This TPH contamination is likely the result of heating oil 
which mounded on the groundwater surface and spread radially outward from the mound. This 

type of migration is typical behavior for LNAPLs on groundwater, and accounts for the presence 

of contamination immediately above the groundwater surface at a location upgradient from the 

release. Examination of cuttings and soil samples from wells (MW-1, MW-2, MW-3) located 

adjacent to the tank excavation suggest that residual soil contamination is likely limited to a thin 

soil zone above the groundwater surface in the area immediately adjacent to the tank excavation.
Relatively low levels of TPH were detected in soil samples from wells MW-1, -2, -4, 

-5, -6 and -7. The levels of contamination were less than one-third of the MTCA cleanup 

standard in all cases. These low levels of contamination occurred in samples collected 

immediately above the groundwater surface and may have resulted from contact of the soil with 

a thin layer or sheen of LNAPL migrating on the groundwater surface. A thin LNAPL layer 

(0.01 inch or less) was detected in wells MW-1 and MW-2. No LNAPL was detected in MW-4, 
-5, -6 or -7.

Groundwater samples were not collected from well MW-1, MW-2 and MW-3 due to the 

presence of LNAPL and the potential for LNAPL to cross-contaminate samples. Groundwater 

samples from wells MW-4, -5, -6, and -7 had TPH detections below (MW-4, -6, -7) or equal 
to (MW-5) the MTCA cleanup standard of 1.0 ppm. These results indicate that some released 

heating oil has dissolved in the groundwater. TPH detected in groundwater from upgradient of 

the release (well MW-7) may result from temporal variations in groundwater flow direction, but 
a potential upgradient off-site source of contamination cannot be ruled out at this time.

9/92/b39:1780.rpt(6121)



Groundwater that potentially exceeds the MTCA cleanup levels for TPH appears confined to the 

immediate vicinity of the tank excavation and the area between MW-4 and MW-6 extending 

down gradient to well MW-5.
BTEX compounds were not detected above the method detection limit (MDL) of 0.001 

ppm in any of the water samples analyzed. Likewise, dissolved lead was not detected at the 

MDL of 0.005 ppm, which corresponds to the MTCA cleanup standard for lead in groundwater. 
Total lead values from unfiltered samples exceeded the cleanup standard for all samples 

analyzed. Comparison of total and dissolved lead analyses suggests that excess turbidity in the 

unfiltered samples is responsible for the elevated lead levels recorded in these samples.

9/92/b39:1780.rpt(6121)



4 LIMITATIONS OF STUDY

This environmental investigation has been prepared for the exclusive use of WNG in 

evaluating the environmental liabilities associated with the property described in this report. 
This report has been prepared in accordance with generally accepted environmental consulting 

practices; no other warranty, express or implied, is made to the professional advice included in 

this report. This report has not been prepared for use by parties other than WNG or its 

authorized users, or for uses other than those stated above and as defined in the contract. 
Completion of the investigation and implementation of related recommendations cannot entirely 

eliminate the risk that undiscovered environmental liabilities may later become apparent.
Conclusions and recommendations expressed in this report are based in part on 

information obtained from discrete locations at the times and under the conditions described 

herein. This information is point-specific and is not considered to be descriptive of conditions 

over the entire parcel or site. Variations may be expected between, below, and beyond sampling 

points and changes in the conditions reported may occur with time. Conclusions and 

recommendations in this report are based in part on the consultants’ judgement and expertise and 

interpolation and extrapolation of the data points.

9/92/b39:1780.rpt(6121)
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BURUNGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Projeer No.: 626121 IProject : National Guard, Topplenish, Washington
Boring Mumoer; MW-1 (Elevation: 99.7 Date: 8/11/92,
Coordinates: |GUL: Depth: 10.5 Date/T-:,iie: 8/11/92, 8:30 Time: 3:00
Enqineer/Geologist: K. Tahgnigni lOeoth: 10.6 Date/Time: 8/11/92, 12:30 Air Monitor Type HNU PID
Drilling Methods: HSA 4-1/4 I.D.
Dri Her: J. Dolan i (Helper; J. Peale I!Rig:

Deptn
(Ft)

SanpLe Mo. 
and

Interval (ft.)

Blows on 
Sampler 
Per 6 in.

Recovery 
(Feet) SAMPLE DESCRIPTION

uses
Symbol

Depth
Change
(Feet)

Air Monitor Dri 11 ing
Units: pom Conditions
3Z SH j 3 and Remarks

JO
SS-1

_15

9.5-11.5 42-49
37-52

Asphalt ana stone 0.5

Brown clayey silt, some fine 
to mediLin sand, some 
fine gravel.

1.17
Brown silty fine to coarse 
sand and fine gravel.

SW/

Brown fine to coarse 
gravel, some fine to 
coarse sand, trace silt.

Top of well 
riser
ELEV. 99.20

END OF BORING AT 19'

NOTES: Stopped drilling at 9:00 and setup on HU-3.

Continued drilling at 11:25. Approximately 0.01 feet of 
free product encountered.

Completion Date: 
Completion Time; 
Boring; ___

8/11/92
12:20

Well Installed: 

Well Installation: 

Well Protection:

YES



BURUNGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121 iProject: National Guard, Toppenish, Washington
Boring Nuioer; MU-2 lElevation: 99.3 iDate: 8/11/92,
Coordinates: |GWL: Deoth: 10.5 iDate/Time: 8/11/92, 15:20 iTime: 15:15
Engineer/Geologist: K. Tahghighi iDepth: 10.6 |Date/Time: 8/11/92, 16:30 |Air Monitor Type: HNU PID
Drilling .'Methods: HSA 4-1/4 I.O.
Driller: J. Dolan 1 iHeioer: J. Peale iRig:

Depth SamoLe Mo. Blows on Recovery uses Depth Air Monitor Ori Uir.g
(Ft) and Sampler (Feet) SAMPLE DESCRIPTIOM Symbol Change Units: pom Condi:•ons

Interval (ft.) Per 6 in. (Feet) SZ BH S and Remarks
Aspnalt and stone O.SI Top of well

riser

-
ELEV. 99.21

_5 Brown fine to coarse
sand and gravel, with GW

-

some si It.

JO SS-1 9.5-10.8 27-50
60/4"

1.25 0 0 0

-
12

-

Brown-gray fine to coarse
J5 gravel, some fine to coarse GW

-

sand, trace to some silt.

-
0 0 NA

■ 1

(
1

END OF BORING AT 19<
_20

MOTES; Approximately 0.01 feet of free product encountered. 

8/13/92; Only sheen and odor present.
Completion Date: 
Completion Time; 
Boring; ___

8/11/92
16;15

Well Installed: 

Well Installation: 

Well Protection;



BURUNGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Projeer No.: 626121 1 Projeer; Narional Guard, Topipenish, Washingron
Boring Nunoer: MW-3 lElevation: 99.9 Date: 3/11/92,
Coordinates: |GWL: Deoth: 10.5 |0ate/Time: 8/11/92. 9:35 Time: 3:55
Engineer/Geologist: K. Tahgnigni iDeoth: 10.7 |Date/Time: 8/11/92, 11:35 Air Monitor Tyce: HNU ?!D
Dri11ing Methods: HSA 4-1/4 I.D.
Driller: J. Dolan 1 iHeioer: J. Peale iRig:

Depth Samoie No. Blows on Recovery uses Depth Air Monitor Dri 1 ling
(Ft) and Sampler (Feet) SAMPLE DESCRIPTION Symbol Change Units: oan Condi flons

Interval (ft.) Per 6 in. (Feet) BZ BH S land Remarks
Asohalt and stone 0.5 First attempt

-
encountered an 
abandoned

- Brown fine to coarse gravel.
steel pipe at
1", at 2*.

some fine to coarse sand. GW 3 Offset boring

_5 Brown clayey silt, some 
fine to mediun sand, trace 
fine gravel CL 6

1'.

-
Brown-gray fine gravel, some 
fine to coarse sand, trace 
silt. GU 9 0 0 8 First sample

did not have
JO SS-1A 9.5-11.5 25-37

42-46
0.83 enough soi1.

- SS-1B 10-11.5 18-71-42 1.17

:
Brown fine to coarse 
gravel, some fine to 
coarse sand, trace gravel. GU NA NA 10 S-1B was 

obtained.

-
TPH soil 
sample was

J5 obtained from 
S-1B. Lead

-
sample was 
obtained from
both SI-A

-

and S-1B.

-
END OF BORING AT 18.5' Top of well 

riser ELEV.
_20 99.79

NOTES: Augers S' - 10* HNU: 6 BZ <1
Augers 10' - 15' HNU: 15 BZ » 1 Completion Date: 8/11/92

Augers 16' HNU: 35 BZ <2 Completion Time: 11:20

8/11/92 11:35, 0.01' free product encountered. Boring;

8/13/92: 'Only sheen and odor present.
Well Installed: TES

Well Installation:

Well Protection;



"A,

BURUNGTON 'ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Projeer No.: 626121 |Pro jeer: Narional Guard, Toppenish, Washington
Boring Nuroer: MW-4 lElevation: 98.9 IDate: 3/12/92
Cooroinatss: IGWL: Deotti: 10 |Date/Time: 8/12/92, 7:00 Time: 6:45
Engineer/Geologist: K. Tahgnigni jDeoth; 9.3 lOate/Time: 8/12/92, 9:10 |Air Monitor Tyce HNU PID
Drilling Hethoas: HSA 4-1/4 !.D.
Dri1ler: J. Dolan 1 jHelcer: J. Peale iRig:

Deptn
(Ft)

Sarrme No.
and

Blows on 
Sampler

Recover
(Feet)

y
SAMPLE DESCRIPTION

uses
Symool

Depth
Change

Air Monitor
Units: oom

IDri 11 ing 
Conditions

Intarval (ft.) Per 6 in. (Feet)l 8Z BH S and Remarks
Stone 0.21 Top of well

- Broun silt, some clay, 
some fine sand. ML/CL 2

riser ELEV. 
98.73

S
Brown fine sand, some 
silt, trace clay. SP 5

-

JO
SS-1 8.5-10.5 7-8

11-22
1.7

Brown fine to mediua sand, 
soaie fine to coarse 
gravel, trace silt.

SU 0 0 0

-
12

_15
Broun fine to coarse sand 
and fine to coarse gravel, 
trace silt. GU 17

20
Brown coarse to fine gravel, 
some fine sand, trace silt.

GW 0 0 NA
)END OF BORING AT 20'

NOTES; First atteinpt encountered spoon refusal twice.
Offset the hole 3 feet. The first boring was 
abandoned and the hole was plugged by bentonite chips.

Completion Date: 
Completion Time: 
Boring;

8/12/92
8:30

Well Installed: YES

Well Installation:

Well Protection:
i



BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Projeer No.: 626121 1 Project: National Guard, Toppenish, Washinerton
Boring Numoer: MW-6 lElevation: approx. 99.9 Date: 8/12/92
Coorainates: joWL: Depth::l 10.5 Date/Time: 8/12/92, 15:40 Time: 15:20
Enqineer/Geologist: K. Tahghighi Depth: Date/Time: Air Monitor Type HNU PID
Drit1ing Methoas: HSA 4-1/4 I.D.
Driller: J. Dolan { IHelper; J. Peale iRig:

Oeoth
(Ft)

JO

Samoie No. 
and

Interval (ft.)

Blows on 
Sampler 
Per 6 in.

Recovery 
(Feet)

SS-1 8.5-10.5 25-40
60-62

1.7

SAMPLE DESCRIPTION

Asphalt ana stone

Brown silt, some fine 
to coarse sand, 
trace clay.__________

uses
Symbol

Depth
Change
(Feet)

Air Monitor Dri lling
Units: ppm Conditions
3Z BH { S and Remarks

0.5

Brown fine to coarse gravel, 
some fine to coarse sand, 
trace silt.

END OF BORING AT 20*

NOTES:

6

Top of we 11 
riser ELEV 
99.55

Hard drilling 
0 from 6'.

Completion Date: 
Completion Time; 
Boring: ___

8/12/92
16:00

Well Installed: 

Well Installation: 

Well Protection;



BURUNGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project: No. : 626121 j Project:: National Guard, Toppenish, Washington
Boring Nencer: MW-5 lElevation: aporox. 99.0 Date: 8/12/92
Coordinates: IGWL: Deoth: 10 Date/Time: 8/12/92. 12:00 Time: 11:50
Engineer/Geologist: K. Tahgnigni iDepth: 10.7 Date/Time: 3/12/92, 12:30 Air Monitor Type: HNU PID
Drilling Methods: HSA 4-1/4 I.O.
Driller: J. Dolan 1 IHeiper; J. Peate iRig:

Depth
(Ft)

SaincLe No. 
and

Interval (ft.)

SS-1 8.0-10.0

Blows on 
Sampler 
Per 6 in.

Recovery 
(Feet)

16-34
35-30

1.4

SAMPLE DESCRIPTION
uses
Symbol

Asbhalt & stone

Brown clayey silt, 
some fine sand.

Brown fine sandy silt, 
some clay.

Brown fine to coarse 
sand and fine gravel, 
trace silt.

Brown fine to coarse 
gravel, some fine to coarse 
sand, trace silt.

END OF BORING AT 19>

NOTES:

Depth 
Change 
(Feet)I

Air Monitor 
Units: opm

0.5

SW/

DriI ling 
Conditions 
and Remarics
Top of well 
riser ELEV. 
98.63

Coopletion Date: 
Completion Time: 
Boring: ___

8/12/92
12:35

Uell Installed: 

Well Installation: 

Well Protection:



BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Projact No.: 626121 Pro;]act: National Guard, Toppenish, Washington
Boring Mumoer: MW-7 Elevation: aoprox. 99.3 Date: 8/12/92
Cooroinates: GWL: Deoth: 10 lDate/7ime: 8/12/92, 17:20 Time: 17:00
Engineer/Geo1ogist: K. Tangnigni |Deoth: |Date/Time: Air Monitor Type HNU PID
Drilling Methods: USA 4-1/4 I.O.
Driller: J. Dolan 1 iHeloer; J. Peaie |Rig:

Deptn
(Ft)

Sample Mo. 
and

Interval (ft.)

Blows on 
Sampler 
Per 6 in,

Recovery 
(Feet) SAMPLE DESCRIPTION usesSymbol

Deoth
Change
(Feet)

Air Monitor Dri 11 ing
Units: Dom Conditions
3Z 3H S and Remarks

_15

SS-1 9.0-11.0 17-35
42-84

1.5

Asohalt and stone 0.5

Brown clayey silt, 
some fine sand

ML/
CL

Brown silty fine to 
coarse gravel and 
fine sand.

GW/
SW

Brown fine to coarse gravel 
and fine to coarse sand, 
trace silt.

Top of weiI 
riser ELEV. 
99.30

END OF BORING AT 20'

NOTES; 8/13/92; Slight odor present.
Completion Date: 
Completion Time: 
Boring: ___

8/12/92
19:00

Well Installed: 

Well Installation: 

Well Protection:

YES
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APPENDIX B

FIELD EXPLORATION METHODS - DRILLING

The seven soil boreholes were drilled by Burlington Environmental Inc. (Burlington 

Environmental) using hoUow-stem auger drilling techniques to penetrate the unconsolidated 

sediments. All drilling, sampling, and well construction was conducted under the direction of 

a Burlington Environmental field geologist. The soil samples were logged and classified 

according to the Unified Soil Classification System. The borehole logs are presented in 

Appendix A.
Total depths of the boreholes range from 17 to 20 feet below ground surface (see 

borehole logs for actual depths). Soil samples were collected by driving a 2-inch or 3-inch 

(outside diameter) split-spoon sampler 18 to 24 inches into undisturbed soil in advance of the 

auger bit using a 140-pound hammer free-falling a distance of 30 inches.
Part of the sample was sealed in a laboratory-supplied glass sample jar, with a Teflon- 

lined lid, for laboratory analysis; part of the sample was reserved for field screening. The field 

screening consisted of sampling for organic vapors using a photoionization detector (PID). The 

PID readings are listed on the borehole logs in Appendix A. The PID readings were used as 

a field screening tool only, and did not provide quantitative data but enabled samples to be 

compared relative to each other.
The samples were labeled, and immediately placed on ice for storage and transport to the 

laboratory following strict Burlington Environmental chain-of-custody procedures. The augers, 
other drill tools, and sampling equipment were steam-cleaned between boreholes. All formation 

cuttings were left on site in sealed drums.
Monitoring wells were installed in all boreholes using flush-threaded two-inch diameter 

schedule 40, PVC casing and well screen. The bottom of each casing string consisted of a 10- 
foot section of factory-slotted (0.010-inch slots) well screen. Blank casing was installed fi-om 

the top of the well screen to ground surface. Washed silica sand (10-20 mesh) was installed in 

the annulus around the well screen to two feet above the top of the screen. A bentonite seal 
approximately 1.5 feet-thick was installed above the sand pack. The remaining annulus was 

filled with granular bentonite. All wells were completed with traffic box covers set in concrete



flush with the ground surface. The northwest comer of the concrete pad, approximately 45 feet 
north of MW-6, was assigned an elevation value of 100.00 feet. The top of the well casing and 

adjacent ground surface at each well were surveyed for elevation relative to the assumed datum 

and for relative location with respect to each other and to site features. Well completion 

information is presented in Appendix C.
Wells MW-1, MW-2, and MW-3 were not developed due to the presence of LNAPL on 

the water. Wells MW-4, -5, -6, and -7 were developed using a hand rod pump. The volume 

removed from the wells equalled a minimum of three times the well volume as calculated using 

standard Burlington Environmental protocol in which one well volume equals the volume of 

water in the casing plus the water in the gravel pack, assuming 40 percent effective porosity. 
For each well, conductivity and temperature showed stability at development completion. The 

development water was put in drums which were then sealed and staged on site. Following 

development, a groundwater sample was collected from each well, chilled on ice, and 

transported to the laboratory following strict chain-of-custody procedures.
Soil and groundwater samples were submitted to Sound Analytical Services, Inc., of 

Tacoma, Washington, for chemical analysis. The laboratory reports, the analytical data review, 
and the chain-of-custody records are included in Appendices D, E, and F, respectively.
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WCR -

Site *; CIAIZL
Sice Maiae:

Couatr V-3 A ■

All 'f'l 'ij '3f d TnO ^ Grid Coordisate: Northing .

Weil Completioa Report 
__ W«a e /

Drillin* Contractor:.
I •

‘f r / -1 ^ . •'f ^

.Eaaris«_

7^-1 / Date Drilled Start: ,
fi/n / ii

Dnller: «i' . D 9 // :? ri Geologist: /S'. r»r//6Mr 6^1 Data Completed:
- 3/ii/9l

Drilling Method: u ^ I. r>. Drilling Fluids (type):,

Annular Space Details

Type of Surface Seal; li '’■?/« fzj'JT~

Type of Annular Sealant: .

Amount of cement: * of bags .

Amount of bentonite: a of bags .

Type of Bentonite Seal (Granular. Pellet):

. lbs. per bag - 

. lbs. per bag _
(^a n

Elevations — .01 ft.
—— —— MSL Top 01 Protective Casing
______  ______ MSL Top of Riser Pipe
______  ______ ft. Casing Stickup

Amount of bentonite: * of Bags — 
Type of Sand Pack;----- ^ ^ tA iZ

__ ^ lbs. per bag .

’Sih'r.tl

Source of Sand; _

Amount of Sand: * of bags

>^£76 9A'4D0 15//V

I Iba. per bag .
I9(P

Well Construction Materials

s.J f 
-£
5 2 S.
93 CQ CQ Te

flo
p

Sp
ec

ify
 T

yp
o s.

fi. 93

s.

II-
Riser coupling joint
Riser pipe above w.t. yo

Riser pipe below w.t. .
Screen ac/y y»

CoupUng^ joint screen to riser
Protective casing |

Meastirements to i)L ft (where applicable)*

Riser pipe length.
Protective cssing length /, 5"' j

7o'

Bottom of screen to end cap /f.r'
Top of screen to first joint
Total length of casing
Screen slot sire

0,0/0''

X of openings in screen
Diameter of borehole (in) 3"

2."

ii

MSL Ground Surface 
ft. Top of annular sealant

■ ■> ■

ft. Top of Seal

.__iL ft-Total Seal Interval 
%.lL£ ftTbpofSaad “-

ft.Top ^Screen .
• -‘H':.- -■ - "V ' -

• - ^ -t-ftT^tarsmwen tnterrat

A'
^ Bottom of Screen 

**/y ft Bottom of Borehole

Completed by;..L
y? PocJirJ .Surveyed by;.

k. rAU6-(4llHi .nL registration *.
•A-



WCR -

Site *;
^ 2 / "l / County . /V^ 3_

Weil Completion Report 
___ Well» ^

Site Name:
a/ aV-

Drilling Contractor;

> I ^'A *■ f n. 19-

P '* f h
' ' . 

i— n V ' ("7/1 '' '' , f*' ~ -

Grid Coordinate: Northing .

Driller: OCLi A AI

Drilling Method:
^'/A

Geologist:

r. c■

__ Date Drilled Start:

// , ' --T H i________

2.

Date Completed:
. S/il/^2.

Drilling Fluids (type):.

Annular Space Details 

Type of Surface Seal:----------

Type of Annular Sealant:

Amount of cement: » of bags .

Amount of bentonite: * of bags

Type of Bentonite Seal (Granular. Peilet):

_ Iba per bag — 

_ Iba per bag —

Amount of bentonite: * of Bags---------1

Type of Sand Pack:----- ^ ^ ~A.Q.-------

Source of Sand:------ L tj? ^ A jQ^2

=_______ _ Iba per bag

//c a____

S.'l'.n <J J

Amount of Sand: • of bags . / Iba per bag .

Well Construction Bfaieriala

Measurementa to Dl fL (where applicable)

■<v

Elevations — .01 ft.
______  ______ MSL Top of Protective Casing
______  ______ MSL Top of Riser Pipe
______  ______ fL Casing Stickup

A

1

1 f
-■5 s2 2 8.
CO 09 CQ Te

flo
n

Sp
ec

ify
 T

yp
e 8.

CU 93

O
th

er
Sp

ec
ify

 T
yp

o

Riser coupling joint •
Riser pipe above w.t. sc4
Riser pipe below w.t -
Screen scif
Coupling joint screen to riser

Protecti-re casing_________

Riser pipe length B '

/o'
/^'

Top of screen to first joint

Screen slot site 0.0! 9"

X of openings in screen
Diameter of borehole (in) g"
ID of rieer pipe (in)_______ Z"

_• -A’.

MSL Ground Surface 
ft. Top of annular sealant

—I y
. •

• '

Vr-.

. -

ft. Top o£ Seal

ft. Total Seal Interral
-r_n£ ft. Top of Sand

- : >■ r' > - ■-

- A ”■ ■ 1--V-v -Q ft Top of Screen.

Tbtal Screen Interral

ft Bottom of Screen 
■ -/^ ft. Bottom of Borehole

Completed by:.
..-•pi' •--■■■■

•Surreyed by:
<. TAiiefir£i/±

•'.! • dV -- .f T; -UV

_nLregistration •.
' -f. ■



WCR -

si7Ti;4262iJ_ rn..-nr i k \ X

Well Completion Report
__ Well » 3_______

Site Marne: .^,*-yrz ' 9^0^ '^ » * A U/) . Grid Coordinate: Northing . Saating.

Sorl
Drilling Contractor;

(T. 1^0 11 ■tAO
I /I 3 I

I ■ j y> c ■ Date Drilled Start: S/l i —

Driller;. Geoiogiat: ,v, Date Completed:
/lA

Drilling Method:
. ^4'/^’' r-D- Dniling Fluida (type):,

Annular Space Details

rType of Surface Seal:.

Type of Annular Sealant:

Amount of cement: * of bags .

Amount of bentonite: » of bags .

Type of Bentonite Seal (Granular. Pellet)

lbs. per bag _ 

lbs. per bag _ 
r-A riu / Vl

Amount of bentonite: ■ of Bags . lbs. per bag .

Type of Sand Pack:

Source of Sand: f^-'20 S<’ ) I C.Ci

Amount of Sand: * of bags . I lbs. per bag I OO

Well Constructioa Materials

Measurements to .01 fL (where applicable)

-77 nuA*j

Elevations — .01 ft-
---------  -------- MSL Top of Protective Casing
__ —— MSL Top of Riser Pipe
______ _____  ft. Casing Stickup

1
J 1
111
CQ CQ CQ Te

flo
n

Sp
ec

ify
 T

yp
o

PV
C

Sp
oc

lfy
 T

yp
e

O
th

er
Sp

ec
ify

 T
yp

e

Riser coupling joint •

Riser pipe above w.t. 3£»/- V-A

Riser pipe below w.t
Screea SC4-

rimipling joint screen to riser
Protecrive casing 1

Riser pipe length.
Protective casing length /S’'

If* " /<?'

Bottom of screen to end cap ,Q»

Top of screen to first joint .= ■-y-,-. ■ ■-.'V— ■ >

Total length of casing
Screen slot size
X of openings in screen
Diameter of borehole (in)
IDof riser pipe (in) i ■ ' r

-A.-

f 

I

MSL Ground Surface 
ft. Top of annular sealant

»:•

.-»v.
<F.'

-V.. .

Ton of Seal

j£i/^Total Seal Interral 

~ ft. Top of Sand.

ftTop ofScteen

^ ■■■■■

y V A ^ Tbtars^g Interval

■^18- (t. Bottom of Screen 
ft. Bottom of Borehole

Completed by; .Surveyed byr.
/r. T^jUHrjMr .IlL registration •-

• ; -i] - . ..

-•-V.



WCR -

Site *: u'la'L County .

Weil Completion Report

___ Well » » W- =~~

Site Marne:
. /Va3 / •?/* ■ Grid Coordinate: Morthic* . . Eaating-

Drillin* Contractor:
IT. 'DoIq

a r'' » -jT-JV* -;t< y/l— / R" yi C . Date Drilled Start:.

Driller: Geologiat: 1^. -TL'AC-AIC^I Date Completed:
• 5 /l2 Mz

Drilling Method;. '^sA ^ Drilling Fluids (type):

Annular Space Details 

Type of Surface Seal;---------

Type of Annular Sealant:
(s/L^ULi^ ITS.

Amount of cement: * of bags .

Amount of bentonite: * of bags

Type of Bentonite Seal (Granular. Peiletl;

. lbs. per bag . 

. lbs. per bag .

iLJjJ

Amount of bentonite: » of Bags---------------

/C7,2 0

Z- lbs. per bag .

Type of Sand Pacit: _
Source of Sand;--------i,C>^ ^0

7/'ca *S-av c/

Amount of Sand: * of bags . Iba. per bag. )on

Well Construction Materiali

Elevations — .01 ft.
_____ MSL Top of Protective Casing
______  ______ MSL Top of Riser Pipe
______  ______ ft. Casing Stickup

I

a. ^
5
-2 2 S.
OQ 90 OQ Te

flo
n 

1

Sp
ec

ify
 T

yp
e

1

PV
C

Sp
ec

ify
 T

yp
« ofie

|1
Riser coupling joint

se.d^o
Coupling joint screen to risei

■ ■■

Protective casing I ... -

Measurements to i)L ft. (where applicable)

-7'

- "• / ' />#»vvr J
- “ /O ^ - - .

Bottom of acreen to end cap ■ J7'

Screen slot site 9.<no‘' ... - ■

S'!
ID of riser pipe (inJ_______

J77 -

r

Completed by:_
7T doLAjJ .Surveyed by:.

r; --.' V
'C-r

MSL Ground Surface 
ft- Top of annular sealant

—/

ft.ToporSesd

ft. Total Seal Interval 
ft. Top of Sand.

-1 ft. Top of Screen.

___ ' Ao ft Total Screen Interral

“ ft. Bottom of Screen 
______ ft. Bottom of Borehole

.nL registration *.



Sius »: County ,

_________ WCR -___________
Well Completioa Report

____ Well » ^
' • I

Site Name- ^ ■ ■'^HA !' O ~o t fJ Grid Coordinate: Northing

DrilliB* Contractor: ^OPU^CTO,/ £^JV f ^ , H M^ ^ WC-------

~ OO'^jAMGeolo^iat: ^

F!a«

Data Drilled Start:___S //zAl

Driller:

Drilling Method: ^jJlA--------

Date Completed;___ ^ ^/Z/^Z

Drilling Fluids (type): .

'■ y. ‘

Annular Space Details

Type of Surface Seal:.
^/Jfy4yJ Uu^£~ d^TZfJiT~=-

Type of Annular Sealant:
Amount of cement: » of bags-------------- Iba per bag .

__ lbs. per bag .Amount of bentonite: * of bags--------

Type of Bentonite Seal (Granular, Pellet): iju:uj y t-i-A.

Amount of bentonite: « of Bags -
Type of Sand Pack:-----!^'22------------

Source of Sand;_____ CoLQkfirX>'^.

Iba per bag. hO
<;/,/C/4 <4a/^

Amount of Sand; * of bags . -I '/z Iba. per bag. /(79

Well Construction Materials

Measorements r i)l PL (where applicabW'

Completed by:

Elevations — .01 fL
______  ______ MSL Top of Protective Caain,-
______  ______ MSL Top of Riser Pipe
______  ___ ft. Casing Stickup

£.

s.11
- •'i2 2 S.
CQ CQ QQ

Te
flo

n 
I

Sp
ec

ify
 T

yp
e

1

PV
C

Sp
ec

ify
 T

yp
e

O
th

er
Sp

ec
ify

 T
yp

e

Riser coupling joint -
Riser pipe above w.t. 5C// Ho

Riser pipe below w.t. .
Screen jc/y-v'o
Coupling joint screen to risei

■- ■ ■■■

.... c. ^ ■

Riser pipe length j/ -

Protective casing length
Screen length fff' -

Top of screen to first joint . . ?'7-v - ■ ' ■ :■■■■ ■ ' ■

Screen slot site
% of openings in screen
Diameter of borehole (in) g"

z“

•A

S •

• n

¥•e
MSL Ground Surface 
ft. Top of annular sealant

: .• -S'*

■ • •; 
“■•T ••'7 :%

■"'- '-t ' ftTopoT^

PL Total Seal Interval
- ^j££. (L Top of Sand

' - PL Top of Screen

IL. PL Total Screen Interral

-/^ -• Pt. Bottom of Screen 
—-ZO ft. Bottom of Borehole

T. D^caJ -Siiiireved by. _______nL registration e_



WCR -

sitT*; C X'i ! 1 f County V 9 ' rr i.

Sit« Name: ^—'^.J.P rJ-^ ^Grid Coordinate: No

Dnlliiut Contractor: /<> n Tri ri E./^vir''y'<y''r7a i, i'f^C-

________-______________
Weil Compietioa Report
__ Weil a /Vl ^ G

. Eaatin«_
nr,m„g r^nrr^rror- C.y^virr^y.^^Y'H !, lv\c^ Date Drilled Start: __:2AlZki

Driller: D <3 ^ A Geologist: A^- l~Ar-i a 'i L C /*/ F_______________________ Completed: >

Drilliin? Method: ^ ____ ^.D'

Data Completed: 3 /! 2. 1

Drilling Fluids (type):_____ ZIZ____________

Annular Space Details

Type of Surface Seal: cSr^n.-Jr

Type of Annular Sealant: IT&-

Amount of cement: » of bags------------- Iba per bag _

Amount of bentonite: » of bags---------- lbs. per bag _
Type of Bentonite Seal (Granular. PeUet): ^ ra

n 'AAmount of bentonite: • of Bags *~_ ^ ■
10-7 0 "Si’/rca.

Iba per bag .
Sa.c!'Type of Sand Pack:.

Source of Sand: Cai0nAC>O 5/A'ca <. a » c/

Amount of Sand: » of bags______2---------- Iba per bag lOO

Well Conatruction Material*

Measurements to Dl ft. (where applicaUeT

Jp,

St
ai

nl
es

s
St

ee
l

Sp
ec

ify
 T

yp
e

Te
H

on
Sp

ec
ify

 T
yp

e

PV
C

Sp
ec

ify
 T

yp
e

O
th

er
Sp

ec
ify

 T
yp

e

Riser coupling Joint 1 1
Riser pipe above w.t 1^'3

Riser pipe below w.t .
Screen Vb
Coupling joint, screen to riser

ProteetiTe casing

Elevations — .01 ft.
-------- -------- MSL Top of Protective Casing
--------  -------- MSL Top of Riser Pipe
_____  _____ ft. Casing Stickup

fx;

Riser pipe length
Protective maing length /> S'' Aftcttifrr)

Screen length fO'

Bottom of screen to end cap /7.S"

Top of screen to first joint - •
‘ Total oC «***<wy

Screen slot size O.otO**

X of openings in screen
Diameter of borehole (in) 9^
ID of riser pipe (in) Z"

:t

V.‘

Completed by:. JZ d/OL^O/J .Surveyed by:- /r. vAf/CffrCdx-

MSL Ground Surface 
ft- Top of aLnnular sealant

\zL£, ft.Topof^

JL ft. Total Seal Interval
ft Top of Sand

• v- - - -
ft. Top of Screen

ft. Total Screen Ihterral

sLL^n. Bottom of Screen 
JzZ2. ft. Bottom of Borehole

.IlL registration •.



i. ^ WCR -

sitTi*: f Z I
Site Marne: A/jT.' t / <^v O rj ~fo

County .

Drilling Contractor: Sn r^i /< 'i i /? ■»*

Driller: _31___OoL/^l^'

,1. A Grid Coonlinata; Northia*

Weil Completion Report 
Ya Kr^ X________  W.I1. At 7

. Eastii
, T^C-________  Date Drilled S»rr- g //l M 1

- ---------------------------------------------------------- ;------ Geologist:—^Y’- CY - n«t« rnn,pu>^. S

Drilling Method: V SA V 'Z __________________
Drilling Fluids (typei:.

Annular Space Details 

Type of Surface Seal:

Type of Annular Sealant:

Amount of cement: * of bags .

Amount of bentonite: » of bags .

Iba per bag . 

Iba per bag .

Type of Bentonite Seal (Granular. Peiletl:

1 YiAmount of bentonite: * of Bags .

in^ Z'A___Type of Sand Pack:

Source of Sand: C OL OR A Ci 0

lbs. per bag . 
^On c/

“S ,■ li'ca ‘Sow J

Amount of Sand: » of bags . Iba per bag

Well Construction Materials

Sfeasurements ta Ml ft, (where applicahteT

-V

&

J S
■2 of
S 2 S.
93 33 CO Te

flo
n

Sp
ec

ify
 T

yp
e

PV
C

Sp
ec

ify
 T

yp
o

O
th

er
Sp

ec
ify

 T
yp

e

Riser coupling joint •
Riser pipe above w.l j sa^y.? 1
Riser pipe below w.t.
Screen ScY-Ho

Coupling joint screen to riser
Protective casing |

Elevations — .01 ft |
---------  --------- MSL Top of Protective Casing ■
---------  --------- MSL Top of Hiser Pipe
— --------- ft. (Saaing Stickup

MSL Ground Surface 
ft. Top of annular sealant

Riser pipe length 7-.S'

Protective casing length
Screen length /o'
Bottom of screen to end cap /7.S'
Top of screen to first joint
Total length of easing .
Screen slot size a, 010 ■*'

X of openings in screen
Diameter ofborehole (ini S"
ID of riser pipe (ini 2“

-rL£ (t Top of Seal

-5:5'
- ..

ft Total Seal Interval 
ft Top of Sand

ft Top of Screen
. f; ,,

<r.'

:: Screms Interval

' ; ■' - '

■r. ■ _

___—~ ' r / ft Bottom of Screen
JII2. ft Bottom of Borehole

V- . . ■*

Camplet^d by;. CT~. .Surveyed bjr. /C. rO^YMr^ff^ -III ngistratioa
-f':-
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Sound Analytical Services, Inc.
specializing in LNDUSTRIAL & TOXIC WASTE ANALYSIS 

4*13 PAanc highway east, tacoma. Washington 9M24 - telephone (204)922-2310 - fax (204)922-5047

Report To: Burlington Environmental 
Engineering

Date: August 24, 1992

Report On: Analysis of Water & Soil Lab No: 26374
Page 1 of 9

IDENTIFICATION:
Samples received on 08-14-92
Project: 626121 National Guard Toppenish

ANALYSIS:

Lab No. 26374-1 Client ID; MW4-W1 (water)

Diesel, mg/1
(> CI2 - C24)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

0.79

SURROGATE RECOVERY. % 
o-terphenyl

Lab No. 26374-2 Client ID: MW5-W1 (water)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/1
(> CU-C24)

1.0

SURROGATE RECOVERY. % 
O-terphenyl

Continued

tis report a iisued tolely for the lac of the penoo or compuy fo wbom it is sddrosed. This isborsfoiy sccepu re^osibilitjr only for the due perfonnsnce of matiyta in acooidsiKe with 
xtetjy scceptsbte practice. In no event ihsD Sound AMl)4ic*I Services, lot or its enipkjjrtes be responsible for eoraequeatisl or ipedsl dsjna*es ia S19 kM or in amount.



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 2 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

Lab No. 26374-3 Client ID: MW6-W1 (water)

Diesel, mg/1
(> C12-C24)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

0.62

SURROGATE RECOVERY, % 
o-terphenyl

Lab No. 26374-4 Client ID: MW7-W1 (water)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/1
(> Ca - C24)

SURROGATE RECOVERY. % 
O-terphenyl

0.62

Continued . . .

hi* report i* iMued Jolejy for the lae of the penon or conspuiy to whom B i» »ddrtssed Thi Uboratoiy »ccrptt ropoimbflity only for the due perfonnaiu* of analyij* in «ccord«iice Wih 
,du*oy ncxepubte ptnctiee. ta no event th«fl Sound Ai»lytic«l Service*, Int or Hi employeei be reipomible for coinequentiil or ipedal dunnge* in iny kind or in Miy »niount



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 3 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

Lab No. 26374-5 Client ID: MW4-W2 (water)

BTEX by Method 8020 
Date Analyzed: 8-21-92

Benzene, mg/1 
Toluene, mg/1 
Ethyl Benzene, mg/1 
Xylenes, mg/1

SURROGATE RECOVERY. % 

Trifluorotoluene

< 0.001 
< 0.001 
< 0.001 
< 0.001

Lab No. 26374-6 Client ID; 'MW5-W2 (water)
BTEX by Method 8020 

Date Analyzed; 8-21-92

Benzene, mg/1 
Toluene, mg/1 
Ethyl Benzene, mg/1 
Xylenes, mg/1

SURROGATE RECOVERY. % 

Trifluorotoluene

< 0.001 
< 0.001 
< 0.001 
< 0.001

Continued

liB report a iaucd lolely for U>c wc of the penon or compuy to whom it if addreoed. Thii Uboraloiy icxxptf rc^nfibilitjr only for tlte due perfonnaoce of aoalyiit in accordance «ith 
Khiftiy acceptable practice. In no event fball Sound Analytical Seivicef, Inc or iti cmplcyea be recpomiMe for cooequential or ipedal damagef in aiqr Und or in aiqr anonaL



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 4 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

Lab No. 26374-7 Client ID: MW6-W2 (water)

BTEX by Method 8020 
Date Analyzed: 8-21-92

Benzene, mg/1 
Toluene, mg/1 
Ethyl Benzene, mg/1 
Xylenes, mg/1

SURROGATE RECOVERY. % 

Trifluorotoluene

< 0.001 
< 0.001 
< 0.001 
< 0.001

Lab No. 26374-8 Client ID: MW7-W2 (water)

BTEX by Method 8020 
Date Analyzed: 8-21-92

Benzene, mg/1 
Toluene, mg/1.
Ethyl Benzene, mg/1 
Xylenes, mg/1

< 0.001 
< 0.001 
< 0.001 
< 0.001

SURROGATE RECOVERY. % 

Trifluorotoluene

Continued .

IS report it iuued solely for the loe of the penon or oompuiy to whom it i* addressed. This Ubontoiy aecepU responsibility onfy for the due perfonnance of uuslysis in accordance with 
Justly acceptable practice. In no event shall Sound Analytical Services, Inc. or its esployees be responsible for eonsei|uential or ^redal damagn in aiqr or m any amount



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 5 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

ICP Metals Per Method 6010 
Date Digested: 8-18-92 
Date Analyzed: 8-20-92

Lab Sample No. Client ID Total Lead, mq/1

9 MW4-W3 (water) 0.10

10 MW5-W3 (water) 0.29

11 MW6-W3 (water) 0.13

GFAA Metals Per 7000 Series Methods 
Date Digested: 8-18-92 
Date Analyzed: 8-20-92

Lab Sample No. Client ID

12 MW7-W3 (water)

Total Lead, ma/1 

0.012

Continued . . .

his report it iMued toleljr for the of the penon or ootupany to whom it it addretted. This Itbonloiy txxpu reipontibility oniy for the due performtoce of aaalysit in accordance with 
duttiy acceptable practice. In no event than Sound Analytical Sctvicct, Inc. or its eiqpioyect be reqxiotible tor oontequential or ^>ecial damages in any Und or in any amount.



■ •Sound Analytical Services, Inc.

Burlington Enviromnental 
Project: 626121
Page 7 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

Lab No. 26374-15 Client ID: MW3-S1 (soil)

Diesel, mg/kg
(> C12-CI4)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

9,900

SURROGATE RECOVERY > % 
o-terphenyl

Lab No. 26374-16 Client ID: MW4-S1 (soil)

WTPH-D
Date Extracted; 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/kg
(> C12 - C24)

SURROGATE RECOVERY. % 
O-terphenyl

Continued . . .

Iiit report ii iuued loldjr for the me of tbe penon or ooeopany to wbom it ■ eddreaed. Thie Ubonloiy aozpts nepontibility only tor the due perfonnuioe of analyxii in aceordnoce with 
ndiBtiy acoepUble practice. In no event ibaO Sound Analytical Servicea, Inc or iU emplcyeca be responaible for coaeqoential or ipedal in any kind or in any amouaL



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 6 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

Lab No. 26374-13 Client ID: MWl-Sl (soil)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/kg
(> CU - G4)

SURROGATE RECOVERY. % 
0-terphenyl

Lab No. 26374-14 Client ID: MW2-S1 (soil)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/kg
(X32-C24)

SURROGATE RECOVERY. % 
o-terphenyl

Continued . . .

Ut 1^11 it jnaed solely for tbe lae of tlie penon or corapuy to whom it is addressed. This labontoiy accepa re^nsibility only for the due peiformancc of analysis in accordance with 
dtatiy acceptable practice. In no event shall Sound AnalytioJ Services, Inc. or its employees be re^nsible (or consequential or qsedai in ai^ kind or in airy



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 8 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

Lab No. 26374-17 Client ID: MW5-S1 (soil)

Diesel, mg/kg
(> C12-C24)

WTPH-D
Date Extracted: 8-13-92 
Date Analyzed: 8-21-92

57

SURROGATE RECOVERY. % 
o-terphenyl

Lab No. 26374-18 Client ID: MW6-S1 (soil)

WTPH-D
Date Extracted: 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/kg
(> CU-C24)

SURROGATE RECOVERY, % 
O-terphenyl

Lab No. 26374-19 Client ID: MW7-S1 (soil)

WTPH-D
Date Extracted; 8-18-92 
Date Analyzed: 8-21-92

Diesel, mg/kg
(> 02 - C24)

SURROGATE RECOVERY. % 
O-terphenyl

Continued ...

hit T^it a mued solely for the use of the penoD or coxopany to whom it a addreoed. Tha Ubonloiy acoepo ropooubility only for the due perfonaaoce of analytii ia accordance viUt 
dtotiy acceptable practice. In no event ch«n Sound Analytical Service^ Inc. or lit employeea be respontible fbr coaeqnential or ipeciai damapa in any kind or la ai^ ainounL



Sound Analytical Services, Inc.

Burlington Environmental 
Project: 626121
Page 9 of 9 
Lab No. 26374 
August 24, 1992

- Engineering

ICP Metals Per Method 6010 
Date Digested: 8-18-92 
Date Analyzed: 8-20-92

Lab Sample No. Client ID Total Lead, ma/ka

20 MW1-S2 (soil) 11

21 MW2-S2 (soil) 9.2

22 MW3-S2 (soil) 7.4

23 MW4-S2 (soil) 8.7

24 MW5-S2 (soil) 9.0

25 xMW6-S2 (soil) 7.9

26 MW7-S2 (soil) 8.7

GFAA Metals Per 7000 Series Methods 
Date Digested: 8-18-92 
Date Analyzed; 8-20-92

Lab Sample No. Client ID Dissolved Lead, ma/1

27 MW4-W4 (water) < 0.005

28 MW5-W4 (water) < 0.005

29 MW6-W4 (water) < 0.005

30 MW7-W4 (water) < 0.005

SOUND ANALYTICAL SERVICES

MARTY FRENCH

'hh report ■ inoed aolely for the m oTtbe penon or onipaiiy to wbom it ii addrencd. Thii labontoiy accsptx retpomibaity oofy for tlK doe perfonninoe ofana^ ia aooordaoce with
idotiy acceptable practice. In DO eveot shall Sound Analytical Scivica, loc or iu employcca be re^mabie for oooMqoeiitiai or tpedal danugea in aiqr kind or in aay amooirt.



Sound Analytics. Services, Inc.
SPECIAUZING IN INDUSTRLAU & TOXIC WASTE ANALYSIS 

4813 PACIFIC highway EAST. TACOMA. WASHLNGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922-5047

QUALITY CONTROL REPORT 

BTEX by EPA SW-846 Method 8020

Client: 
Lab No: 
Matrix: 
Units; 
Date;

Burlington Environmental
26374qcl
Water
mg/1
August 24, 1992

- Engineering

METHOD BLANK

Parameter Blank Value

Benzene
Toluene
Ethyl Benzene
Xylenes

< 0.001 
< 0.001 
< 0.001 
< 0.001

SURROGATE RECOVERY,!
87Trifluorotoluene

DUPLICATE
AW* w r ^ w

Sample Duplicate
Parameter (S) (D) RPD

Benzene < 0.001 < 0.001 0.0
Toluene < 0.001 < 0.001 0.0
Ethyl Benzene < 0.001 < 0.001 0.0
Xylenes < 0.001 < 0.001 0.0

SURROGATE RECOVERY.%
Trifluorotoluene 72 74

RPD = Relative Percent Difference
= [(S - D) / ((S + D) / 2] X 100

!u> report ii i»ued solely for the use of the penon or costpuy to whom it is addressed. This laboraloiy accepa rtspoasibiUty only for the due perfonnaoce of analysis in aoxirdance with 
dustiy acceptable practice. In no event shall Sound Analytical Services, Inc or its employees be responsible Car comrqurntial or special in any kind or in any amounL



Sound An.adytical Services, Inc.
SPECIAUZING IN LNDUSTRIAL & TOXIC WASTE ANALYSIS

4ai3 PAOnC HIGHWAY EAST. TACOMA. WASHLVGTON 9W24 - TELEPHONE (204)922-2310 - FAX (206)922-5047

Client: 
Lab No; 
Matrix: 
Units : 
Date;

QUALITY CONTROL REPORT 

WTPH-D (Diesel Range Organics)

Burlington Environmental
26374qc2
Soil
mg/kg
August 24, 1992

DUPLICATE
Dup No. 26374-19

Parameter
Sample

(S)
Duplicate

(D) RPD

Diesel 29 26 11.0
(>^12-‘=24)

SURROGATE RECOVERY,%
o-terphenyl 74 75

RPD = Relative Percent Difference
= [(S - D) / ((S + D) / 2] X 100

METHOD BLANK

Parameter Blank Value

Diesel < 25

SURROGATE RECOVERY,%
74O-terphenyl

.'liii report is aued solely for the use of tbe penoa or company to whom it is addressed. This laboratoiy accepa responsibility only (or the due performance of analysis in acsnrdance with 
adustiy accepuble practice, la no event shall Sound Aitalytical Services, Inc or its employees be responsible for consequential or special damages in any kind or in any amounL



Sound Analytical Services, Inc.
SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS

4813 PACRC highway EAST. TACO.MA. WASHINGTO.N’ 98424 - TELEPHONE (206) 922-2310 - FAX (206) 922-5(^7

DATA QUALIFIER FT.^GS

ND: Indicates that the analyte was analyzed for but was not detected. The associated numerical
value is the practical quantitation limit, corrected for sample dilution.

J: The analyte was anal>-zed for and positively identiGed, but the associated numerical value is an
estimated quantity.

C; The identincation of this analyte was confirmed by GC/MS.

B: This analyte was also detected in the associated method blank. There is a possibility of blank
contamination.

E: The concentration of this analyte exceeded the instrument calibration range.

D: The reported result for this analyte is calculated based on a secondary dilution factor.

A; This TIC is a suspected aidol-condensation product

M: Quantitation Limits are elevated due to matrix interferences.

S: The calibration quality control criteria for this compound were not met The reported
concentration should be considered an estimated quantity.

XI: Contaminant does not appear to be "typical" product Elution pattern suggests it may be

X2: Contaminant does not appear to be "typical* product Funher testing is suggested for
identification.

X3: Identification and quantification of peaks was complicated by matrix interference; GC/MS
confirmation is recommended.

X4: RPD for duplicates outside QC limits. Sample was re-analyzed with similar results. Sample
matrix is nonhomogeneous.

X4a: RPD for duplicates outside QC limits due to analyte concentration near the method practical
quantitation limit/detection limit.

X6

X7

Matrix spike was diluted out during analysis.

Recovery of matrix spike outside QC limits. Sample was re-analyzed with similar results.

Recovery of matrix spike outside QC limits. Matrix interference is indicated by blank spike 
recovery data.

X8: Surrogate was diluted out during analysis.

X9: Surrogate recovery outside QC limits due to matrix composition.

XlO: Surrogate recovery outside QC limits due to high contaminant levels.



17.570

■25.636

Data File Name : 
Operator : 
Instnament : 
Scunple Ncime : 
Rxin Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\025F0101.D
DAS/DMW 
HP 5890 
26374-1

21
24
24
1

Aug 92 
Aug 92 
AUG 92

12:50 PM 
12:01 PM 

09:09 AM

Page Number : 
Vial Number : 
Injection Number. : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amovmt :

1
25
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\025F0101.D
Operator 
Instnment ' :
Sample Name :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-1

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

12:50 PM 
12:02 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\025F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
25
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 567628 PH + 0.000 49.827 wd hcid diesel

y



External Standard Report
SS5SSSS5S5S

Data File Name : C:\HPCHEM\1\DATA\082092_A\025F0101.D
Operator : DAS/DMW 
Instrument : HP 5890 
Sample Name ; 26374-1 
Run Time Bar Code:
Acquired on : 21 Aug 92 
Report Created on: 22 Aug 92 
Last Recalib on : 19 AUG 92 
Multiplier : 1

12:50 PM 
11:28 AM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\025F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number ' : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
25
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.568
19.658

14049 BB 
41403 BB

0.049
0.036

1
1

24.326 1-Cloctane 
19.645 o-Terphenyl



c

0

0
(1)

CO
0
A

0
(^

01
0

Q
0
(11

0 .

:3i:.

0

(\0
0

CO
0

GO
0

Data File Name ; C:\HPCHEM\1\DATA\082092_A\026F0101.D
Operator 
Instrument :
Scunple Neune :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-2

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

01:32 PM 
12:03 PM 

09:09 AM

Page Number : 
Vial Nvimber : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method' : 
Sample Amount : 
ISTD Amount :

1
26
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\026F0101.D
Operator : 
Instrument ' : 
Sample Ncune : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-2

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

01:32 PM 
12:03 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\026F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
26
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 664519 PH + 0.000 63.179 wd hcid diesel



External Standard Reoort

Data File Name : 
Operator : 
Instrument ' : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on; 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\026F0101.D
DAS/DMW 
HP 5890 
26374-2

21
22
19
1

Aug 92 
Aug 92 
AUG 92

01:32 PM 
11:28 AM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\026F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number ; 
Vial Number ; 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
26
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.565
19.655

25810 BB 
74936 BB

0.047
0.039

1
1

34.340 1-Cloctane 
36.949 o-Terphenyl



Data File Name : 
Operator ; 
Instniment : 
Sample Neime : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\027F0101.D
DAS/DMW 
HP 5890 
26374-3

21 Aug 92 
24 Aug 92 
24 ADG 92 
1

02:15 PM 
12:04 PM 

09:09 AM

Page Number : 
Vial Number i 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
27
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report
ssssssssssss

Data File Name : C:\HPCHEM\1\DATA\082092_A\027F0101.D
Operator 
Instrument :
Sample Name :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-3

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

02:15 PM 
12:04 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\027F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number , ^ 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amoiint :

Name

1
27
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 596929 PH + 0.000 53.365 wd hcid diesel



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\027F0101.D
Operator : Instniment' : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on; 
Last Recalib on : 
Multiplier ;

DAS/DMW 
HP 5390 
26374-3

21 Aug 92 
24 Aug 92 
19 AUG 92 
1

02:15 PM 
01:50 PM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\027F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Nximber : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
27
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.566
19.654

31929 BB 
100565 MM

0.048
0.042

1
1

39.550 1-Cloctane 
50.174 o-Terphenyl

User Modified



0)

Data File Name : C:\HPCHEM\1\DATA\082092_A\028F0101.D
Operator : 
Instrroment : 
Scimple Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-4

21
24
24
1

Aug 92 
Aug 92 
AUG 92

02:59 PM 
12:05 PM 

09:09 AM

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amovint :

1
28
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\028F0101.D
Operator : DAS/DMW 
Instrument : HP 5890 
Sample Name : 26374-4 
Run Time Bar Code:
Acquired on : 21 Aug 92 
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

02:59 PM 
12:05 PM 

09:09 AM

Sig. 1 in C:\HPCHEM\1\DATA\082092_A\028F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number ' : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
28
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 655251 PH + 0.000 61.902 wd held diesel



External Standard Report

Data File Name : 
Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on; 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\028F0101.D
DAS/DMW 
HP 5890 
26374-4

21 Aug 92
22 Aug 92 
19 AUG 92 
1

02:59 PM 
11:40 AM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\028F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number :
Vial Number 
Injection Number : 
Sequence Line ; 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount ;

Name

1
23
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.562
19.653

56003 3B 
155004 BB

0.045
0.039

1
1

60.046 1-Cloctane 
78.265 o-Terphenyl



CD

Data File Name : 
Operator : 
Instrxjment : 
Scunple Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\029F0101.D
DAS/DMW 
HP 5890 
26374-13

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

03:43 PM 
12:06 PM 

09:09 AM

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
29
1
1
0-TERPH.MTH
HP5890-1.MTH
0



Extarnal Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\029F0101.D
Operator 
Instrument ' ;
Sample Name :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-13

21
24
24
1

Aug 92 
Aug 92 
AUG 92

03:43 PM 
12:06 PM 

09:09 AM

Page Number :
Vial Number :
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method 
Sample Amount : 
ISTD Amount :

1
29
1
1
0-TERPH.MTK 
HP5890-1.MTH 
0

sig. 1 in C:\HPCHEM\1\DATA\082092_A\029F0101.D 
Ret Time Area Type Width Ref# ng/ul Name

17.570 510838 PH + 0.000 42.000 wd hcid diesel



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\029F0101.D
Operator ; DAS/DMW
Instrument : HP 5390
Sample Name : 26374-13
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 22 Aug 92 
Last Recalib on : 19 AUG 92 
Multiplier : 1

03:43 PM 
11:40 AM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\029F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number' : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
29
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.563
19.654

43831 B3 
152770 BB

0.048
0.037

1
1

49.634 1-Cloctane 
77.112 o-Terphenyl
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17.570

&25.648

Data File Name ; C:\HPCHEM\1\DATA\082092_A\030F0101.D
Operator : DAS/DMW
Instrtiment ; HP 5890
Scimple Name : 26374-14
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

04:26 PM 
12:07 PM 

09:09 AM

Page Number : 
Vial Nximber : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
30
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\030F0101.D
Operator : DAS/DMW
Instrument : HP 5390
Sample Name : 26374-14
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

04:26 PM 
12:08 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\030F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
30
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 529465 PH + 0.000 44.567 wd hcid diesel



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\030F0101.D
Operator : DAS/DMW
Instrument ' ; HP 5890
Sample Name : 26374-14
Run Time Bar Code;
Acquired on ; 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 19 AUG 92 
Multiplier : 1

04:26 PM 
02:14 PM 

07:22 AM

Sig. 1 in C:\HPCHEM\1\DATA\082092_A\030F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number ; 
Injection Number ; 
Sequence Line : 
Instrument Method: 
Analysis Method ; 
Sample Amount ; 
ISTD Amount :

Name

1
30
1
1
0-TERPH.iMTH
0-TERPH.MTH
0

8.564 
19.654

User Modified

14739 BB 
99534 MM

0.049
0.039

1
1

24.915 1-Cloctane 
49.641 o-Terphenyl



Data File Name ; 
Operator : 
Instrument : 
Scimple Ncune : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\031F0101.D 
DAS/DMW Page Number :
HP 5890 Vial Number :
26374-15 1:5 Injection Number :

Sequence Line :
21 Aug 92 05:10 PM Instrument Method:
24 Aug 92 12:08 PM Analysis Method' :
24 ADG 92 09:09 AM Sample Amount :
1 ISTD Amount :

1
31
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\031F0101.D
Operator : 
Instrrunent : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/BMW 
HP 5390 
26374-15 1:5

21
24
24
1

Aug 92 
Aug 92 
AUG 92

05:10 PM 
12:09 PM 

09:09 AM

Page Number 
Vial Number 
Injection Nxamber 
Sequence Line

1
31
1
1

Instrument Method: 0-TSRPH.MTH
Analysis Method 
Sample Amount 
ISTD Amount

HP5890-1.MTH
0

sig. 1 in C:\HPCHEM\1\DATA\082092_A\031F0101.D 
Ret Time Area Type Width Ref# ng/ul Name

17.570 1.39107E+007 HH + 0.000 1883.654 wd hcid diesel
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17.570

^25.648

Data File Name : 
Operator : 
Instrument : 
Scimple Ncune : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_A\032F0101.D
DAS/DMW 
HP 5890 
26374-16

21
24
24
1

Aug 92 
Aug 92 
AUG 92

05:54 PM 
12:09 PM 

09:09 AM

Page Number 
Vial Number 
Injection Number 
Sequence Line

1
32
1
1

Instrument Method: 0-TERPH.MTH
Analysis Method 
Sample Amount 
ISTD Amount

HP5890-1.MTH
0



External Standard Report

Data File Name ; C:\HPCHEM\1\DATA\082092_A\031F0101.D
Operatqr 
Instrument :
Sample Name :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5390 
26374-15 1:5

21
22
19
1

Aug 92 
Aug 92 
AUG 92

05:10 PM 
11:41 AM 

07:22 AM

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
31
1
1
0-TERPH.MTH
0-TERPH.MTH
0

sig. 1 in C:\HPCHEM\1\DATA\082 092_A\031F0101.D 
Ret Time Area Type Width Ref# ng/ul Name

8.562
19.654

11577 B3 
29621 W

0.045
0.045

1
1

22.222 1-Cloctane 
13.565 o-Terphenyl



External Standard Repoirt

Data File Name : C:\HPCHEM\1\DATA\082092_A\032F0101.D
Operator ; DAS/DMW
Instrument : HP 5390
Sample Name : 26374-16
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

05:54 PM 
12:10 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\032F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
32
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 563513 PH + 0.000 49.260 wd hcid diesel



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\032F0101.D
Operator ; DAS/DMW
Instrument : HP 5890
Sample Name ; 26374-16
Run Time Bar Code:
Acquired on ; 21 Aug 92
Report Created on: 22 Aug 92 
Last Recalib on : 19 AUG 92 
Multiplier : 1

05:54 PM 
11:41 AM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\032F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number ^ : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
32
1
1
0-TERPH.xMTH
0-TERPH.MTH
0

8.563
19.656

43391 BB 
126817 BB

0.049
0.037

1
1

49.308 1-Cloctane 
63.720 o-Terphenyl
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Data File Name : C:\HPCHEM\1\DATA\082092_A\033F0101.D
Operator : DAS/DMW
Instnment : HP 5890
Seunple Name : 26374-17
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

06:37 PM 
12:11 PM 

09:09 AM

Page Niimber : 
Vial Number : 
Injection N\omber : 
Sequence Line : 
Instnament Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
33
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report
sssss=ssss=sss=

Data File Name ; C:\HPCHEM\1\DATA\082092_A\033F0101.D
Operator i ; 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5390 
26374-17

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

06:37 PM 
12:11 PM 

09:09 AM

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
33
1
1
0-TERPH.MTH
HP5890-1.MTH
0

sig. 1 in C:\HPCHEM\1\DATA\082092_A\033F0101.D 
Ret Time Area Type Width Ref# ng/ul Name

17.570 819787 PH + 0.000 84.577 wd hcid diesel



Data File Name : 
Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

External Standard Report

C:\HPCHEM\1\DATA\082092_A\033F0101.D
DAS/DMW 
HP 5890 
26374-17

21
22
19
1

Aug 92 06:37 PM 
Aug 92 11:42 AM 
AUG 92 07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\033F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instnament Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
33
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.567
19.656

18809 BB 
147465 BB

0.048
0.048

1
1

28.380 1-Cloctane 
74.375 o-Terpheny1
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17.570
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Data File Name : C:\HPCHEM\1\DATA\082092_A\034F0101.D
Operator 
Instnament :
Scunple Name :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-18

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

07:21 PM 
12:12 PM 

09:09 AM

Page Number : 
Vial Number : 
Injection Number ; 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
34
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\034F0101.D
Operator : DAS/DMW
Instrument : HP 5890
Sample Name : 26374-18
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

07:21 PM 
12:12 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\034F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
34
1
1
0-TERPH.MTH
HP5390-1.MTH
0

17.570 534668 PH + 0.000 45.284 wd hcid diesel



External Standard Report
ssssssss

Data File Name : C:\HPCHEM\1\DATA\082092_A\034F0101.D
Operator, 
Instnament :
Sample Name :
Run Time Bar Code: 
Acquired on :
Report Created on; 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5390 
26374-18

21
22
19
1

Aug 92 
Aug 92 
AUG 92

07:21 PM 
11:42 AM 

07:22 AM

Page Niamber : 
Vial Number ; 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
34
1
1
0-TERPH.MTH
0-TERPH.MTH
0

Sig. 1 in C:\HPCHEM\1\DATA\082092_A\034F0101.D 
Ret Time Area Type Width Ref# ng/ul Name

8.570
19.658

48379 BB 
149074 BB

0.047
0.036

1
1

53.555 1-Cloctane 
75.205 o-Terphenyl

/■
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Data File Name : C:\HPCHEM\1\DATA\082092_A\035F0101.D
Operator i 
Instrument : 
Scunple Name : 
Rxin Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-19

21 Aug 92 
24 Aug 92 
24 AUG 92 
1

08:04 PM 
12:13 PM 

09:09 AM

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrrament Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
35
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report

Data File Name : C:\HPCHEM\1\DATA\082092_A\035F0101.D
Operator ; DAS/DMW
Instrument : HP 5390
Sample Name ; 26374-19
Run Time Bar Code:
Acquired on : 21 Aug 92
Report Created on: 24 Aug 92 
Last Recalib on : 24 AUG 92 
Multiplier : 1

08:04 PM 
12:13 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\035F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Numbef : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
35
1
1
0-TERPH.MTH
HP5890-1.MTH
0

17.570 610831 PH + 0.000 55.781 wd hcid diesel



External Standard Repoirt

Data File Name ; C:\HPCHEM\1\DATA\082092_A\035F0101.D
Operator 
Instrument :
Sample Name :
Run Time Bar Code: 
Acquired on :
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-19

21 Aug 92
22 Aug 92 
19 AUG 92 
1

08:04 PM 
11:42 AM 

07:22 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\035F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
35
1
1
0-TERPH.MTH
0-TERPH.MTH
0

8.570
19.659

42239 BB 
146022 BB

0.043
0.036

1
1

48.328 1-Cloctane 
73.630 o-Terphenyl



Q)

Data File Name : C:\HPCHEM\1\DATA\082092_A\036F0101.D
Operator : 
Instirument : 
Scimple Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

DAS/DMW 
HP 5890 
26374-19D

21
24
24
1

Aug 92 
Aug 92 
AUG 92

08:47 PM 
, 12:14 PM 
09:09 AM

Page Number : 
Vial Nximber : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

1
36
1
1
0-TERPH.MTH
HP5890-1.MTH
0



External Standard Report
sssssssssss

Data File Name : 
Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Last Recalib on : 
Multiplier :

C: \HPCHEM\1\DATA\082092_A\036F0101. D
DAS/DMW 
HP 5390 
26374-19D

21
24
24
1

Aug 92 
Aug 92 
AUG 92

08:47 PM 
12:14 PM 

09:09 AM

sig. 1 in C:\HPCHEM\1\DATA\082092_A\036F0101.D 
Ret Time Area Type Width Ref# ng/ul

Page N]umber : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instalment Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount :

Name

1
36
1
1
0-TERPH.MTK
HP5890-1.MTK
0

17.570 594989 PH + 0.000 53.597 wd hcid diesel



External Standard Report

Data File Name : 
Operator - 
Instrument : 
Scimple Name : 
Run Time Bar Code: 
Acquired on : 
Reoort Created on: 
Last Recalib on : 
Multiplier :

C:\HPCHEM\1\DATA\082092_
DAS/DMW
HP 5890
26374-19D

21 Aug 92 08:47 PM
22 Aug 92 11:43 AM
19 AUG 92 07:22 AM 
1

A\036F0101.D
Page Number 
Vial Nxunber 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount

1
36
1
1
0-TERPH.MTH
0-TERPH.MTH
0

sig
Ret Time

1 in C=WC^\1\D^A\08J092_A\036F0101.D

8.576
19.660

33922 BB 
149014 BB

0.048
0.036

1
1

41.247 1-Cloctane 
75.174 o-Terphenyl
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APPENDIX E

Analytical Data Review



MEMORANDUM 

DATE: September 10, 1992

TO: Chip Goodhue, Hydrogeologist - Technical Services

FROM: Neis Cone, Chemist - Technical Services

SUBJECT: DATA VALIDATION OF TOPPENISH NATIONAL GUARD PROJECT NO.
626121

On August 11, 12, and 13, 1992, water and soil samples were collected by Burlington 
Environmental personnel and submitted for analysis on August 14, 1992, to Sound Analytical 
Services. An analytical data review was performed on the following samples:

MWl-Sl MW1-S2 MW4-W1 MW4-W3

MW2-S1 MW2-S2 MW5-W1 MW5-W3

MW3-S1 MW3-S2 MW6-W1 MW6-W3

MW4-S1 MW4-S2 MW7-W1 MW7-W3

MW5-S1 MW5-S2 MW4-W2 MW4-W4

MW6-S1 MW6-S2 MW5-W2 MW5-W4

MW7-S1 MW7-S2 MW6-W2 MW6-W4

MW7-W2 MW7-W4

Accurate chain-of-custody reports were included along with documented signatures from 
the field to laboratory receipt. All samples were shown as having been properly iced and 
received in good condition. Proper field sample control reports were included along with clearly 
written sampling methods, sampling depths, and the appropriate analytical requests.

Soil samples were documented as having WTPH-D or Method 6010 analysis. Water 
samples were documented as having Method 7421, Method 6010, Method WTPH-D or Method 
8020 analysis. Holding times were clearly written and analyses performed within acceptable 
time frames per standard USEPA protocol.



Page 2 . ,
Memo from Nels Cone
Subject: Data Validation, Project 626121
September 10, 1992

Method blanks and laboratory duplicates demonstrated required data consistency. 
Calculated Relative Percent Differences (^D) for all sample duplicates were well within 

established guidelines.

Chromatograms, along with external standard reports, were supplied for aU WTPH-D 
analysis, indicating appropriate methods, instrument calibration times, and operator 
identification. Surrogate recoveries were within acceptable quality control (QC) limits for ail 
samples and duplicates '^dth the exception of samples MW3-S1, MW4-W1, and MW5-W1. Due 
to an elevated sample concentration of 9,900 mg/kg (diesel), the surrogate recovery value for 
MW3-S1 was diluted out during the repeat analysis. For samples MW4-W1 and MW5-W1, 
chromatograms clearly indicated the presence of diesel. Surrogate recovery for these samples 
was determined not to be within QC limits due to unspecified matrix interference. However, 
the values reported showed direct consistency with values reponed from surrogate recoveries 
unaffected by matrix interference. In no way should these two specific data qualifications 
compromise the value of this data set.

Total lead analysis by ICP was performed on water all samples. Where a concentration 
was found to be lower than 0.05 mg/f, lead analysis by GFAA was conducted.

The parameters tested produced data with USEPA Contract Laboratory Program (CLP) 
recommend^ data qualifiers and values accurately displayed. Accordingly, the reported 
analytical data values are valid for ail standard purposes.

NC/rlk/b39:1791b.mem



APPENDIX F

Chain-of-Custody Records



BURLINGTON
ENVIRONMENIAL

)OWes) San^iWfikF 
' O Box 338^

.L

Road2)0 Wes) Si 
P O Box O .
ColuniWdni 62236-0330 61R;«8|-7I73 
6ffl/28)-5l20 FAX

CHAIN-OF-CUSTODY RECORD
coc seriai.no___ c I :i 1

PROJECT NAME UfITlONAL ToFPC-h/C'^y

N
O

. O
F 

C
O

N
TA

IN
ER

S

AVAV < /i/N/17 /

7

/ / PRESER- /
/ VATIVES /

PROJECT NUMBER MAJOR TASK
SAMPLERS K-f / /tg / REMARKS

^ Afo / (CHEMICAL ANAl YSIS RLOUEST

FORM NUMBER IF API'IICAUIE)
) / tf' o /
Vu^ V

LAB DESTINATION <i<yot4b > S(^F\nas:
SAMPLE

NO.
DATE TIME

& SAMPLE LOCATION

s/iifa / X K A/jTt'O RBwlTJ 0!\J 8/2 (/‘] L
«AAz 1 X X

WvW3ol Uii/n / X V o
» X V 4

/ X V 4
AAv/^.. / X _2L. 4

VUV7_S/ / X X //Milik / X y 4
b/iiAiz / X V 4f

/ X //
f X _Y_ 4

dlit/n / X 4

/ < >/
aitzfu / X 4

j

RELINQUISHED BY RECEIVED BY
SIGNATURE/:? DATE SIGNATURE

LAB NOTES

UE 34()/92)



..Am.•ilifiislij. BURLINGTON
ENVIRONMENTAL (^-x 6'’^) ?<:7 -3 V6o

210 Wes) Sand Bank Fload 
P 0 Box 330 
Columbia. IL 62236-0330 618/281-7173 
618/281-6120 FAX

CHAIN-OF-CUSTOD^ RECORD

,r S'
C O C. SERIAl. NO r: I

PROJECT NAME uATICK^Al <0AfiOj TOPPE-hJC^H

N
O

. O
F 

C
O

N
TA

IN
ER

S ^ 7^7 7 7^iM/f7 /, /y^M 7 7 7/r//y\y / / /

PROJECT NUMBER CZ^IZI MAJOR TASK
SAMPLERS
LAB DESTINATION SoU/^0 \fALvr/cAL
SAMPLE

NO.
DATE TIME

&
SAMPLE LOCATION

/mV^.wi eAifn 1 />«
MK/5.tVI i

i^m/n 1 Ifi
\^vn,\^h

a/iaiqj.
1 yt

2 A
ah/qi 2

A\di- e/li/i2 2 >'
bh/u Z A

1 A.'BhMi i
B/n/qz 1 X
e/jA2 I X.

PRESER-
VAllVbS

REMARKS
(Cl lEMICAL ANALYSIS REQUEST 
FORM NUMBER IF APPl ICAUl E)

w
V

-X-

oiJ fiAi/lz

//
o

RELINQUISHED BY RECEIVED BY

tzLIJ- ^ C
>k

 1
-r*

?! D-.m
. oiv3i>in 1 line

QZ.aI/ ^ 7330 / '^c:r3> J
/ /

SHIPPING NOTES FH. PfiO/lUi TAHQHCCItl
Bozi £Mifno*^<^£^rAZ, iwc.

Lsy. MAi,%oO'rH
5d« /y/;, /er 6 f2 <36)-7^ 7- ?36

LAB NOTES

DALE TIME

'Z^

BE 3-4(1/021
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Mil BURLINGTON

ENVIRONMENTAL
210 West Sand Bank Road 
PO 00X330 
Columbia, IL 62236-0330 618/2B1-7I73 
618/281-5120 FAX

CHAIN-OF-CUSTODY RECORD
C O C. SERIAL NO. (VI :in

PROJECT NAME HATioiJAL CVf\f!0. A//s//

N
O

. O
F 

C
O

N
TA

IN
ER

S

7-^/////// PRESER /
PROJECT NUMBER ^2 6\ Z\ MAJOR TASK ////// /

/////// /'^ / REMARKS
Ajf'/ ////// /if O / (CtlEMICAl ANAI YvSISliLOULSI

/■f/ / / / / / / LOItMMlJMULItll API'IICADIL)/o'/ / / / / / V

SAMPLERS

LAB DESTINATION ANfilYTtCAL
SAMPLE

NO.
DATE TIME

__
__

__
__

__
__

_
1

SAMPLE LOCATION

» X NEeO Aci'v'LTjS O/v/ &/zi7‘^l2.
BAikt 1 A

— _________ _ '/
//Mh/zL l/¥ ernkt 1 X

MK/7.K/y ahhi 1 y X
....

--

— — — — —---------------- ----------------------- ---------- -

- .

-RELINQUISHED BY RECEIVED BY
oiunMiunp /X DATE

tln/n
TIME

/3;^

SIGNATURE

y '' 7x>-

....1!ME

/ fo <■ •'ilZZTVMr^ /' /L/n
i/ 'A / -.-A \y

/5cy7 kJ
^ ^ — ............... ' ■ '

SHIPPING NOTES AW. 17\tKHlCtiC
WLt^4C,Ti)U eu/tf>oUinBUTAi^ XNC.

tv. /AAH^tnAI k/Af^ s<?urH 
"SBATtlB, 9&/oS 0^c)'W7ioC

LAB NOTES

BE-34 (1/921


